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A static magnetic field protects against osteonecrosis of the femoral head by promoting bone remodeling
and angiogenesis
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Abstract Objective: To investigate the role of the static magnetic field on promoting the bone remodeling and angiogenesis in rats with
osteonecrosis (ON) of the femoral head. Methods: Forty—five male Sprague—Dawley(SD) rats were divided into three groups by random
number table method: the sham control group(Sham group,n=15), the osteonecrosis group(ON group, n=15), and the static magnetic
field treated osteonecrosis group(ONS group, n=15). A model of ischemic necrosis of the femoral head was established by surgically
cutting the round ligament of the femoral head and ligating the femoral neck,and the 200 mT static magnetic field equipment which de—
signed by our research group was used to treat the rats for four weeks. Bone mineral density(BMD) and bone mineral content(BMC) of
the femoral head tissue was evaluated by X-ray absorptiometry. HE staining, MacNeal's staining and anti—alcoholic acidic phosphate
chromatin (TRAP) staining were used to examine the histological changes. Western blotting was used to detect the expression of Runt—
related transcription factor 2(RUNX2) and the nuclear factor of activated T cells 1 (NFATc1 ). Ink perfusion was used to analyze the an—
giogenesis of femoral head. Results: Compared with ON group, the BMD and BMC of the femoral head in the ONS group were increased
(1= -5.372, —4.584, both P<0.001). Static magnetic field ameliorated the reduction of alleviated the decrease of the bone mass (¢=
-4.038, P<0.001), the reduction of osteoblast number/bone surface(1=-8.227, P<0.001), the increase of osteoclast number/bone sur—
face(1=4.116, P<0.05) and the reduction of bone angiogenesis in the ON group (t=-3.613, P<0.01). In addition, the static magnetic
field promoted the expression of RUNX2(#=-5.850, P<0.01) and reduced the expression of NFATc1(¢=3.618, P<0.05). Conclusion:
Static magnetic field can treat osteonecrosis of the femoral head by promoting the bone remodeling and angiogenesis.
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Fig.1 Schematic diagram of femoral head necrosis modeling
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Fig.2 Schematic diagram of static magnetic field device
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